Background: Lung cancer is responsible for substantial proportions of cutaneous metastasis from internal malignancies. The aim of this study was to evaluate the clinical manifestations and outcomes of cutaneous metastasis in Korean lung cancer patients. Methods: On a retrospective basis, we analyzed medical records of all patients diagnosed with lung cancer from 2000 to 2006. Results: Cutaneous metastases were found in 10 of 4,385 patients. The number of cases was highest for squamous cell carcinoma. However, there was no metastasis from 754 cases of small cell carcinomas. Cutaneous metastasis was detected during staging work-up in 4 patients and it was the presenting sign of recurrence post-operative in 2 patients. Average time from the diagnosis to discovery of cutaneous metastasis was 16.3 months and median survival was 8.5 months (range, 1.8∼19.1 months). Conclusion: Physicians should be acquainted with clinical manifestations and outcomes of cutaneous metastasis from lung cancer to detect new, recurrent cancer, or disease progression, and to administer appropriate and prompt management.
Introduction
Cutaneous metastasis from visceral malignancies is not frequent and this represents only about 2% of all skin tumors 1, 2 . The incidence of cutaneous metastasis from visceral malignancies has been estimated to be 2∼ 9% 3, 4 . The most common cancers to metastasize to the skin differ according to the patients' gender. In women, the majority of cutaneous metastases develop from breast cancer, followed by colon, lung and ovary cancers, while lung, colon and head and neck cancers are the most common cancers to display cutaneous metastases in men 5 . Although cutaneous metastasis of lung cancer is relatively less common than that to other organs such as the brain, bones, liver and adrenal glands, lung cancer is responsible for a substantial proportion of the cutaneous metastasis from internal malignancies 6 . Cutaneous metastasis can often be a presenting manifestation or a signal to indicate disease progression. Therefore, careful examination of a skin lesion is required for physicians to detect new or recurred cancer or to recognize the proper time to re-start treatment for stable lung cancer patients who are being followed up. Considering the possible different manifestations and outcomes according to race, this study aimed to report on the cutaneous metastases from lung cancer that were seen at a tertiary referral cancer center in Korea.
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Materials and Methods
We retrospectively reviewed all the patients who were diagnosed with lung cancer at Korea Cancer Center Hospital during the period between 2000 and 2006. We found 4,385 patients with pathologically proven lung cancer via a review of the medical records, and cutaneous metastasis developed in ten of them. We analyzed their clinical features, including age, gender, location, the number and type of metastases, the presence of metastases to other organs and the prognosis. The Ethical Review Committee of Korea Cancer Center Hospital approved the protocol for this study.
Results
Cutaneous metastasis from lung cancer was confirmed in ten patients (0.2%) among the 4,385 patients. The median age of these patients (8 men and 2 women) was 66 years (age range, 51∼85 years). Eight patients were smokers (range, 30∼55 pack years). The histological patterns of cutaneous metastasis were as follows; squamous cell carcinoma (6 patients, 0.42%), adenocarinoma (3 patients, 0.19%) and large cell neuroendocrine carcinoma (1 patient, 1.6%). Interestingly, there was no cutaneous metastasis from the 754 cases of small cell carcinomas.
Regarding the number of skin metastases, 7 patients possessed a single location while others had 2 or 3 locations. The most common site was the scalp, and this was followed by the anterior chest wall. Most lesions presented as single or multiple nodules that were relatively firm and hemispherical-shaped.
Cutaneous metastasis was detected during the staging work-up for lung cancer in 4 patients (patients 1, 4, 7 and 9). The average time from the diagnosis of lung cancer to the discovery of cutaneous metastasis was 16.3 months (range, 1.1∼60.8 months) in the other patients. All the patients with cutaneous metastasis died and the median survival was 8.5 months (range, 1.8∼ 19.1 months). Table 1 summarized the data about the demographic characteristics, the clinical manifestations and the outcomes.
Discussion
The reported incidence of cutaneous metastasis from lung cancer has ranged from 1 to 12% [7] [8] [9] [10] [11] [12] whereas it was 0.23% in our study, and this is less than that of the previous reports. It is unlikely that a cutaneous metastasis is missed during follow-up because most patients can easily recognize this and they probably report it to their physician. Although the lower incidence rate in this study might be related with some limitations of retrospective analysis such as follow-up loss and improper medical recording, recent progress in diagnostic and therapeutic modality including wide use of EGFR tyrosine kinase inhibitors would contribute to this difference because most of previous studies enrolled patients in the 1980s or 1990s requiring further investigations on this matter. A skin lesion may sometimes herald internal malignancy as Brownstein and Helwig found that this is frequently the case for lung and kidney tumors 13 . Skin-related symptoms were the chief complaints in about 20 ∼40% of the patients with metastatic skin cancer 7, 13 . In our study, cutaneous metastasis was detected at the time of diagnosing lung cancer in 4 patients, although all of them were accompanied by other sites of metastasis. However, only one patient complained of skin problems because the dermal symptoms of the other patients were negligible compared with the symptoms from the other organs with metastasis. Nodular skin lesion was the presenting sign of recurred lung cancer after operation in two patients. Subsequent brain metastasis developed in both these patients. This clearly showed that new skin lesions in lung cancer patients should be carefully examined to detect early recurrence or aggravated disease.
The skin was the only metastatic site in two patients and it was a single lesion in one of them. There have been some reports demonstrating a good prognosis after an operation for lung cancer and the isolated metastasis Table 1 . Clinical and pathological findings in the ten patients with cutaneous metastasis 6 to have the highest rate of metastasis to skin, as was also noted in our study. One of the distinguishing features regarding the histology in most of the studies, including ours, is that the metastasis rate of small cell carcinoma is very low. Considering that small cell carcinoma can easily and early metastasize to various organs, this low metastasis rate of small cell carcinoma seems to be peculiar and the reason for it should be further explored.
The most common site of the cutaneous metastasis was the scalp because of the rich blood flow, and the incidence rate noted by Brownstein and Helwig was 54% 7 , although in some reports, the most common site of the cutaneous metastasis was the anterior part of the chest or back 3, 6 . Our result showing that four patients had scalp metastasis was comparable to this finding.
Hidaka et al. 6 reported that the median survival time after skin metastasis was 4 months. The mean survival time from the time of the diagnosis of skin metastasis was 4.9 months in a study by Terashima et al. indicating a poor prognosis 7 . However, our study showed a better median survival period of 8.5 months, which might reflect the recent advances of chemotherapeutic agents and supportive care.
In conclusion, physicians should be acquainted with clinical manifestations and outcomes of skin metastasis to detect new or recurred cancer or disease progression and to administer the appropriate and prompt management for patients suffering with lung cancer.
